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(54) Improvements related to 
baf l-and-socket joints 

(57) A ball-and-socket joint comprises 
a male coupling member 1 having a ball 
end with a forward facing convex 
part-spherical surfece 2 covered by a 
collar 9 having a complementary 
concave part-spherical surfece, the 
ball end having a rearward facing 
convex part-spherical surface 3 
engaging with a complementary 
concave part-spherical sijrfece of a hub 
4 held swivellably in contact therewith 
by retaining means 6 fastened to the 
male coupling member 1. The collars is 
secured at 1 0 to the hub 4. The coupling 
is completed by clamping the hub 4to a 
female coupling member 11 including a 
socicet 12 to receive sealingly the 
external surfece of the colliar a 
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SPECIFICATION 

Improvements related to ball and socket joints 

5 This Invention relates to ball and socket joints for 
underwater pipelines as described in U.K. patent no. 
1^763, U.S. patent no. 4,139^1, and Canadian 
patents' nos. 1,080^74 and 1,092,624w The first three 
patents describe a joint having a collar pre- 

1 0 assembled on the ball or enlarged portion (i.e. 
assembled before immersion and positioning on the 
seabed where pipe connection is to be made). The 
collar comprises two ring-shaped parts with forward 
and rearward facing spherical surfeces on the bail 

15 respectively. The fourth patent, Canadian patent no. 
1,092^4, describes a Joint having a hub held in con- 
tact with the rearward focing spherical surface of the 
ball by means which allow the hub to swivel with 
respect to the ball about diametrical axes orthogonal 

20 to the bore axis before connection Is made. These 
two inventions can be combined with advantage to 
give an improved ball and socket joint 

According to this invention, a ball and socket joint 
includes: 

25 a hub with a spherical internal surface capable of 
engagement with a rearward fadng spherical sur- 
face of the ball; 

means to hold the hub in contact with the rear- 
ward facing spherical surface of the ball and effec- 

30 tiveto allow the hub to swivel with respect to the ball 
about diametrical axes orthogonal to the bore axis 
before connection is made; and 

a ring-shaped part with a spherical internal surface 
capable of mating engagement with a forward facing 

35 spherical surface of the ball and incorporating 
means for attachment to , and disengagement from, 
the hub. 

Advantageously, the ring-shaped part has a 
cross-section similarto part4of Fig. 1 of U.K. patent 

40 no. 1,558,763, but does not necessarily contain resi- 
lient seals. It can be manufactured from a 'softer' 
metal than the ball and socket, i.e. the yield point 
stress of the ring-shaped part material can be less 
than the yield point stress of the ball and socket mat- 

45 erials. 

Sealing is then effected by local yielding of the 
ring-shaped part material when compressed, and 
this characteristic combined with its shape enables 
the ring-shaped part to behave similarly to the Laur- 
50 ent seal used In National wellhead connectors. For a 
typical underwater pipeline connector, all materials 
will be steel, butthe ring-shaped part can be a 'sof- 
ter' grade, and may be stainless. 
The means for attaching the ring^haped part to 
55 the hub can be a plurality of screws in a similar man- 
ner to parts 6 of Fig. 1 of U.K. patent no. 1,558,763, or 
can be a bayonet fitting similarto that of a typical 

lectric light bulb, or can be a sing! or multiple start 
thread. 

60 Inord r that the present inv ntion may be more 
readily understood, the following description of a 
specific xample is given for illustration, ref renc 



being mad toth acc mpanying drawing. 
Fig. 1 is a part cross-sectional view f th assembled 

65 ball and socket joint. The ball coupling member 1 is 
w Idedatorie nd to pipe 15 and has a forward 
facing spherical surface 2 and a rearward feeing 
spherical surface 3. A hub4 is in mating contact with 
surface 3 and has an extemal spherical surface 5 

70 which engages retaining collar 6. Hub 4 is thus held 
in contact with surface 3, but is free to swivel within 
the limits of conical bore 7. Screw 8 clamps retaining 
collar 6 to coupling member 1. Ring-shaped parts is 
attached to hub 4 by thread 10. items 1 to 10 constl- 

75 tute the ball coupling member of the joint, and are 
assembled and attached to pipe 15 priorto immer- 
sion and lowering to an underwater location where 
connection is required. 
Socket coupling member 1 1 is welded at one end 

80 to pipe 16 and has afrusto-conicalintemal surface 
12. When the ball coupling member 1 entere socket 
coupling member 1 1 to forni a connection, the ring- 
shaped part 9 approaches surface 12. 
The parts 9 and 1 1 are shaped for mating engage- 

85 ment at surface 12 and when in contact, the studs 13 
are assembled between the hub 4 and socket 1 1 with 
tensioning nuts 14. Tension developed in the studs 
13 results In a pre-load compressive stress in ring 9 
which causes 'soff metal ring 9 to seal against both 

90 surfece 2 and surface 12. Ring 9 and Hub 4 may be 
connected so that there Is little resistance to the ten- 
sion in studs 13 forcing ring 9 and hub 4towards 
each other. This can be done by arranging thread 10 
to have less than one turn. 

95 If the joint does not withstand an internal pressure 
test, then it can be disconnected and ring 9 can be 
detached for inspection. A replacement ring-shaped 
part 9 can then be attached to hub 4 and the joint can 
be re-connected for a forther pressure test 

100 Rubber annulus 17 is glued to socket coupling 
member 11 and acts as a 'buffer' when ball coupling 
member 1 , with hub 4 attached, entere socket 1 1 . 
Hub 4 can be about 20 degrees out of alignment with 
the face of socket 1 1 , and as ball 1 moves into socket 

105 11f the leading edge of hub 4 strikes rubber annulus 
17. As ball 1 enters socket 1 1 forther, hub 4 swivels 
around ball 1, moving into parallel alignmentwith 
the face of socket 1 1 when ball 1 has folly entered 
socket 1 1 . Annulus 17 could be manufectured from 

110 sponge rubbersothatwhen tension Is applied to 
studs 13, the annulus 17 is more readily deformable 
and absorbs less of the tension In studs 13. Annulus 
17 also acts to prevent circulation of water between 
the flange faces of hub 4 and socket 1 1 , thus reduc- 

115 ing corrosion. 

Alternatively, but without the benefit of the sealing 
action of annulus 17, a plurality of small rubber strip 
or disc 'buffers' could be used to align the face of 
hub4wfth socket 11. 

120 CLAIMS 

1 . A ball-and-socket coupling comprising a male 
coupling m mber having a bor along its I ngitudi- 
nal axis, and a ball end with a forward-feeing convex 
spherical surfece and a reanarard-facingconv x 



The drawing originally filed was informal and th print here reproduced Is 
tak n from a later filed formal copy. 
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sph ri alsurfece^afemal coupling member having 
a socket ntered by said ball ndofth mal coupl- 
ing m mber upon assembly of the coupling; a hub 
m mber having a concave spherical surface to 

5 ngage said rear-ward-^lng convex spherical sur- 
face of the ball end of the first coupling member; 
means for holding the hub on the ball end with said 
concave spherical surface of the hub in constant 
engagement with said reanward-facing convex 

10 spherical surface of the ball end before connection 
and allowing swivelling of the hub about the male 
coupling member longitudinal axis and about any 
diametral axis of the ball end which Is orthogonal to 
the longitudinal axis of said male coupling member; 

15 a collar having a concave spherical surfece for 

engagement with said fonward-facing convex spher- 
ical surface of the ball end of said male member; and 
clamping means operable to clamp said hub to said 
female coupling member, said collar being arranged 

20 to engage sealingly in said socket when the hub is 
drawn into engagement with said female coupling 
member and clamped thereto, wherein the collar is 
secured to said hub on the exterior of the ball end by 
means other than the clamping means holding the 

25 hub and the female coupling member together, 
whereby the collar is retained on the forward facing 
convex spherical surface of the ball end of the male 
coupling member even before assembly of the cou- 
pling. 

30 2. A coupling according to claim 1, wherein said 
collar is made of a metal which has a lower yield 
pointthan the material of said male and female cou- 
pling members. 
3. A coupling according to claim 2, wherein the 

35 said collar is made of stainless steel, and said male 
coupling member and famale coupling member are 
madeofsteeL 

4w A coupling according to any one of claims 1 to 
3, wherein said collar is secured to said hub by 

40 nneansofscrews extending parallel to the axis of 
symmetry of said hub. 

5. A coupling according to any one of claims 1 to 
3, wherein said collar has an axially extending spigot 
engaging with a complementary recess of the hub, 

45 the spigot and recess including co-operating thread 
formations to allow the collar to be screwed into pos- 
ition on said hub. 

6. A coupling according to claim 5, wherein said 
complementary thread formations each comprise a 

50 multi-start thread. 

7. A coupling according to claim 5 or claim 6, 
wherein the or each thread start of the co-operating 
thread formations of the spigot and recess occupies 
less than one turn. 

55 8. A coupling according to any one of ctmms 1 to 
3, wherein the collar is secured to the hub by means 
of a bayonet-type coupling. 

9. A coupling according to any one of the preced- 
ing claims, wh rein the socket has a firusto-conlcal 

60 internal surface and the collar has a oompi mentary 
firusto-conical xtemal surface. 

10. A coupling according to any one of the pre- 
ceding claims, wherein the female coupling memb r 
and the hub have resp ctive flat abutment surfaces 

65 extending perp ndiculartotheaxisof rotati nal 



symm tryofth r spectiveoneofthefemal coupl- 
ing m mber and hub, and including resilient facing 
material covering said flat abutm nt surfaces. 

11. A coupling according to claim 10, wherein 
70 said facing material is of sponge rubber. 

12. A coupling according to claim lOorll, 
wherein said facing material extends continuously 
over an annular area of said flat abutment surface to 
form a seal against ingress of ambient fluid between 

75 said fiat abutment surfaces and into the interior of a 
ck)sed housing defined by the hub and socket when 
the coupling is assembled. 

13. A ball-and-socket coupling substantially as 
hereinbefore described with reference to, and as 

80 illustrated in, the accompanying drawing. 

14. A method of assembling a ball-and-socket 
coupling according to claim 1, comprising securing 
said collar to the hub before offering up the hub to 
the socket of said female coupling memiier, whereby 

85 the collar serves as a protection for the fbnAfard fac- 
ing convex spherical surface of the ball end; offering 
up said hub to said socket by inserting the ball end 
and encircling collar into said socket of the female 
coupling member; clamping said hub to said female 

90 coupling member; and then pressure testing said 
coupling and, if the coupling is found to faW the pres- 
sure test, dismantling the coupling and replacing the 
first-mentioned collar by a fresh collar and then re- 
assembling and testing the coupling. 

95 15. A process according to claim 14, wherein the 
coupling is to be connected underwater and the col- 
lar is attached to the hub before immersion of the 
male coupling member. 

16. A method according to claim 14 or 15 

100 wherein, when the hub is offered up to the female 
coupling member, the hub is rotatlonally misaligned 
with respect to the female coupling member, about a 
diametral axis which is orthogonal to the axis of the 
bore in said male coupling member, and alignment 

105 of the hub and female coupling member is allowed 
to take place automatically as the hub and female 
coupling member are brought into contact with one 
another. 

17. A method of assembling a ball-and-socket 
110 coupling substantially as hereinbefore described 

with reference to the accompanying drawing. 
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